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We report the case of a 71-year-old man with acute back and left flank pain caused by a large pseudoaneurysm of the left
renal artery. The pseudoaneurysm resulted from a complete fracture of a stent that had been placed at the origin of this
vessel 10months earlier. Because the left kidney had no residual function, the patientwas treated by percutaneous occlusion
of the left renal artery with a vascular plug. The symptoms rapidly subsided, and he remained symptom free at the 6-month
follow-up. Stent fractures, their complications, and management are discussed. (J Vasc Surg 2009;49:214-6.)Renal artery stenosis may lead to progressive renal
insufficiency or medically refractory hypertension and can
be treated with percutaneous transluminal angioplasty
(PTA) and additional stenting.1,2 During follow-up, most
stent-related complications are restenosis. Only a few cases
of renal stent fractures have been reported in the relevant
literature.3-6 We present the first case, to our knowledge, of
a complete renal stent fracture causing perforation and
pseudoaneurysm formation, which was treated with endo-
vascular occlusion of the renal artery.
CASE REPORT
A 71-year-old man with a medical history of aortobifemoral
bypass surgery, emergency coronary artery bypass grafting, and
renal failure was diagnosed with a hemodynamically significant
stenosis of the left renal artery, for which he had undergone a
percutaneous transluminal angioplasty and primary stenting with a
6-  14-mm Express SD stent (Boston Scientific, Natick, Mass),
which is not approved by the United States Food and Drug
Administration (FDA) for use in renal arteries (Fig 1).
The premounted balloon-expandable stent was inflated to a
nominal pressure of 10 bar (1013 kPA) only for the time needed to
fully inflate the balloon. The rated burst pressure for this device is
14 bar (1419 kPa). No postdilatation was performed. Unfortu-
nately, renal function decreased after the procedure, necessitating
hemodialysis.
Ten months after the procedure, the patient was seen at the
hemodialysis department with severe acute pain in the back and left
flank. Between stent deployment and presentation, the patient had
no trauma. The general physical examination revealed hyperten-
sion (185/90 mm Hg) and tachycardia (120 beats/min). Palpa-
tion of the abdomen was not painful, although there was left sided
flank tenderness.
A contrast-enhanced computed tomography (CT) scan
showed a large pseudoaneurysm at the origin of the left renal artery
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214associated with a complete stent fracture (Fig 2, A). An intra-
arterial digital subtraction angiography confirmed that the proxi-
mal part of the fractured stent was still well positioned at the origin
of the left renal artery and that the distal part was dislocated into
the pseudoaneurysm (Fig 2, B). A primary occlusion of the renal
artery was performed because the left kidney was no longer func-
tioning.
Because there was only a very short proximal landing zone
with risk of dislodgement of the embolic material, an 8-mm-
diameter  7-mm-long Amplatzer vascular plug (AGA Medical
Corp, Golden Valley, Minn) was selected. The 14-mm-long pri-
mary stent was fractured almost exactly in the middle, so this was
thought to be an excellent fit. This device consists of a detachable
basket with a fine, double nitinol mesh that has been designed for
vessel occlusion. Because the plug requires 20% to 40% oversizing,
an 8-mm plug was selected. The plug was delivered through a 6F
guiding catheter. Angiographic control showed that the artery and
the aneurysm were successfully occluded (Fig 3).
The patient’s symptoms resolved within hours, and his physi-
cal condition returned to baseline. Six months after the procedure,
patient is in good condition, with no signs of recurrent filling of the
pseudoaneurysm. Follow-up duplex scans have been scheduled at
Fig 1. Digital subtraction angiography shows the left renal artery
immediately after placement of an Express SD (Boston Scientific,
Natick, Mass) stent (arrow).12 and 24months to ensure nomigration of the plug has occurred.
ractu
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Stent fracture is a relatively rare complication, depend-
ing on the location of the target artery. Schiendert et al7
reported an incidence of 37.2% in the femoropopliteal
artery. Other, less commonly described locations of stent
fracture are the pulmonary artery, superior mesenteric ar-
tery, and the carotid artery.8-10 Some cases of stent fracture
in a renal artery have been documented, with 19 reports
provided in the FDA’s Manufacturer and User-Facility
Device Experience database. Stents implanted in the left
renal artery may be more susceptible to fracture than those
placed in the right renal artery.6 In none of these cases
Fig 2. A, Coronal reformation of a contrast enhanced
origin of the left renal artery. A fragment of the stent is
angiogram confirms both the pseudoaneurysm and the f
Fig 3. A digital subtraction angiogram after placement of an
8-mm Amplatzer (AGA Medical Corp, Golden Valley, Minn)
vascular plug (arrow) confirms successful occlusion of the vessel.transection or pseudoaneurysm due to stent fracture hasbeen described. All studied patients were treated by open
surgical procedure or repeat PTA with stent removal, pre-
serving the kidney function.
The Cardiovascular Institute of the South classifies
stent fractures into four types: type I, single strut fracture;
type II, multiple strut fractures at different locations in the
stent; type III, multiple strut fractures resulting in complete
transverse fracture of the stent; and type IV, complete
transverse fracture with subsequent stent separation.6 Our
patient presented with a type IV stent fracture.
Renal artery pseudoaneurysm formation has been re-
ported after stenting, independent of stent fracture. Tan
et al11 reported an incidence of pseudoaneurysm formation
of 3.7% in 75 patients. Deitch et al12 and Bukhari et al13
described pseudoaneurysm formation as a late complication
due to stent infection.
Various possible causes for stent fractures have been
suggested in the literature. Sahin et al5 proposed renal
mobility as a cause of stent fracture in which there is a
continuous stress application to the stent, resulting in metal
fatigue. Baguet et al3 reported stent fracture due to the
compression of the renal artery by musculotendinous fibers
originating from the diaphragm. Damage to the stent dur-
ing insertion could be another predisposing condition for
fracture. In retrospect, we did not find a premature fracture
of the inserted stent during the index procedure or signs of
external compression of the left renal artery on the CT scan.
The renal stent in this case report had a 30% residual
stenosis.
The association between incompletely expanded stents
and vascular complications has been studied. Bessias et al4
reported a case in which incomplete expansion of the stent
was associated with fracture of the stent in the renal artery.
Kitchens et al14 provided an overview of six vascular com-
plications due to incomplete deployment of vascular stents.
In one of these cases, this resulted in arterial dissection with
uted tomography shows a large pseudoaneurysm at the
in the aneurysmal sac (arrow). B, A digital subtraction
red stent (arrows).comp
seenpseudoaneurysm formation of the right subclavian artery.
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artery aneurysm. The open surgical approach is the tradi-
tional procedure. Pfeiffer et al15 described the surgical
options for reconstruction of true renal artery aneurysms, in
which good long-term results can be achieved with autog-
enous reconstruction in 96%. The main disadvantage is
morbidity caused by the needed laparotomy or retroperito-
neal approach.
Since recent advances in stent technology, percutane-
ous techniques are gaining popularity in the treatment of
vascular lesions. Aranzulla et al16 concluded that percuta-
neous treatment with covered stents may be a safe thera-
peutic alternative to surgery. Several reports have been
published on exclusion of the aneurysm by coil emboliza-
tion; all with good results.17-19 Another option is occlusion
of the parent vessel with consequence of functional loss of
the kidney. In our case this approach had no clinical con-
sequences because the left kidney had no residual function.
This fact, along with the rather large the tear of the renal
artery due to perforation of the distal part of the stent,
prompted us not to try to embolize the pseudoaneurysm
itself.
CONCLUSION
Stent fractures in the renal arteries are a rare occur-
rence. Most reported fractures included single or discon-
tinuous struts. A complete transection of the stent may
cause a perforation and pseudoaneurysm formation. Percu-
taneous endovascular means are the preferred treatment,
and use of an Amplatzer vascular plug may be useful.
We would like to acknowledge Daniel A.F. van den
Heuvel, Department of Interventional Radiology, St. An-
tonius Hospital, for his contribution in obtaining and ed-
iting the figures.
REFERENCES
1. Geroulakos G, Missouris C, Mitchell A, Greenhalgh RM. Endovascular
treatment of renal artery stenosis. J Endovasc Ther 2001;8:177-85.
2. Roussos L, Christensson A, Thompson O. A study on the outcome of
percutaneous transluminal renal angioplasty in patients with renal fail-
ure. Nephron Clin Pract 2006;104:c132-42.
3. Baguet JP, Thony F, Sessa C, Mallion JM. Stenting of a renal artery
compressed by the diaphragm. J Hum Hypertens 2003;17:213-4.4. Bessias N, Sfyroeras G, Moulakakis KG, Karakasis F, Ferentinou E,
Andrikopoulos V. Renal artery thrombosis caused by stent fracture in a
single kidney patient. J Endovasc Ther 2005;12:516-20.
5. Sahin S, Memis A, Parildar M, Oran I. Fracture of a renal artery stent
due to mobile kidney. Cardiovasc Intervent Radiol 2005;28:683-5.
6. Robertson SW, Jessup DB, Boero IJ, Cheng CP. Right renal artery in
vivo stent fracture. J Vasc Interv Radiol 2008;19:439-42.
7. Scheinert D, Scheinert S, Sax J, Piorkowski C, Braunlich S, Ulrich M,
et al. Prevalence and clinical impact of stent fractures after femoropop-
liteal stenting. J Am Coll Cardiol 2005;45:312-5.
8. Knirsch W, Haas NA, Lewin MA, Uhlemann F. Longitudinal stent
fracture 11 months after implantation in the left pulmonary artery and
successful management by a stent-in-stent maneuver. Catheter Cardio-
vasc Interv 2003;58:116-8.
9. Valibhoy AR, Mwipatayi BP, Sieunarine K. Fracture of a carotid stent:
an unexpected complication. J Vasc Surg 2007;45:603-6.
10. Klepczyk L, Keeling WB, Stone PA, Shames ML. Superior mesenteric
artery stent fracture producing stenosis and recurrent chronic mesen-
teric ischemia: case report. Vasc Endovascular Surg 2008;42:79-81.
11. Tan J, Filobbos R, Raghunathan G, Nicholson T, Fowler R, Wright M,
et al. Efficacy of renal artery angioplasty and stenting in a solitary
functioning kidney. Nephrol Dial Transplant 2007;22:1916-9.
12. Deitch JS, Hansen KJ, Regan JD, Burkhart JM, Ligush J Jr. Infected
renal artery pseudoaneurysm and mycotic aortic aneurysm after percu-
taneous transluminal renal artery angioplasty and stent placement in a
patient with a solitary kidney. J Vasc Surg 1998;28:340-4.
13. Bukhari RH, Muck PE, Schlueter FJ, Annenberg AJ, Roedersheimer
LR, Paget DS, et al. Bilateral renal artery stent infection and pseudoan-
eurysm formation. J Vasc Interv Radiol 2000;11:337-41.
14. Kitchens C, Jordan W Jr, Wirthlin D, Whitley D. Vascular complica-
tions arising from maldeployed stents. Vasc Endovasc Surg 2002;36:
145-54.
15. Pfeiffer T, Reiher L, Grabitz K, Grunhage B, Hafele S, Voiculescu A,
et al. Reconstruction for renal artery aneurysm: operative techniques
and long-term results. J Vasc Surg 2003;37:293-300.
16. Aranzulla TC, Colombo A, Sangiorgi GM. Successful endovascular
renal artery aneurysm exclusion using the venture catheter and covered
stent implantation: a case report and review of the literature. J Invasive
Cardiol 2007;19:E246-53.
17. Karkos CD, D’Souza SP, Thomson GJ, Chomal A, Matanhelia SS.
Renal artery aneurysm: Endovascular treatment by coil embolisation
with preservation of renal blood flow. Eur J Vasc Endovasc Surg
2000;19:214-6.
18. Tshomba Y, Deleo G, Ferrari S, Marina R, Biasi GM. Renal artery
aneurysm: improved renal function after coil embolization. J Endovasc
Ther 2002;9:54-8.
19. Soga Y, Sakai K, Nobuyoshi M. Renal artery aneurysm treatment with
coil embolization. Catheter Cardiovasc Interv 2007;69:697-700.Submitted May 29, 2008; accepted Jul 9, 2008.
